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Anticoagulation in COVID-19: Randomized trials should set the balance between excitement and 
evidence     

At this time last year, it was farfetched if not impossible to think 
of the immense changes and challenges to people and the society in 
2020. Social distancing has become the norm in many cities, in- 
person meetings are kept to a minimum, and large-scale conferences 
have morphed into multiple sessions of online meetings. All these 
changes and beyond –so many deaths and disabilities –are due to the 
coronavirus disease 2019 (COVID-19) pandemic. While the world 
awaits more effective ways to contain the virus from further spread 
and a safe and effective vaccine, appropriate treatment of the af
flicted patients remains a key goal. Initially, much of the focus has 
been on antiviral therapy for early disease [1]; and anti-in
flammatory treatment, especially with corticosteroids [2], for pa
tients with systematic inflammatory response syndrome. However, it 
has transpired that COVID-19 is also an endothelial disease [3,4], 
and may lead to microthrombosis and large-vessel thrombosis for 
various reasons [5,6]. 

Several observational studies indicated the high incidence of venous 
(and occasionally arterial) thrombosis in patients with COVID-19 [7–9]. 
Results from some observational studies indicated lower mortality rates 
in patients receiving anticoagulant therapy, including therapeutic an
ticoagulation [10–12]. Such results were embraced by some clinicians 
and clinical institutions, leading to a change in their routine practice, 
including recommendations for escalated-dose prophylaxis in all, or 
some hospitalized patients with COVID-19 [12–14]. In turn, other 
consensus documents cautioned against indiscriminate use of higher 
than prophylactic-dose anticoagulation outside of a research study 
protocol [6,15]. More intense anticoagulation may hypothetically re
duce micro and macro thrombosis with potential for improving patient 
outcomes. However, it may confer extra risk for excess bleeding, and 
thrombocytopenia. Multiple randomized trials have been registered and 
are at various stages of progress to identify the optimal antithrombotic 
therapy for outpatients, inpatients, and critically-ill patients with 
COVID-19 [16,17]. 

In this issue of Thrombosis Research, Bertoldi Lemos and colleagues 
report the results of the first of such randomized trials: the HESACOVID 
trial [18]. In a pilot single-center study, the authors randomly assigned 
20 patients with severe COVID-19 and elevated D-dimer (> 1000 μg/L) 
but no overt bleeding diathesis who required mechanical ventilation to 
prophylactic anticoagulation versus therapeutic anticoagulation with 
enoxaparin. 

They noted a significant improvement in PaO2/FiO2 ratio, the study 
primary endpoint, over time in patients receiving therapeutic, but not 
those receiving prophylactic anticoagulation. In addition, use of ther
apeutic anticoagulation was associated with improved rate of weaning 
from mechanical ventilation (hazard ratio: 4.0 [95% CI 1.035–15.053], 

p = 0.031) and more ventilator-free days. Three patients in the ther
apeutic anticoagulation group and only 1 patient in the prophylactic 
group died by 28-day follow-up, although the study was not powered to 
detect a change in clinical outcomes. There were two diagnosed venous 
thromboembolic events in patients from each group (total of 4 events). 
No major bleeding was reported, however, 4 patients in the therapeutic 
arm and 2 patients in the prophylactic arm developed clinically-re
levant bleeding [18]. 

The authors should be congratulated for completing the first 
randomized controlled trial of anticoagulant therapy in patients with 
COVID-19. Despite this important accomplishment, key limitations 
of the study should be kept in mind. Details about the study protocol 
are not available. The authors report using blocked randomization, 
with block size of 10. Does this mean that only 1 block was used for 
each arm? This may bring concerns for true randomization. With 
respect to intervention, some experts believe that use of therapeutic 
enoxaparin may have limitations in critically-ill patients who may 
require urgent or emergent procedures due to acute changes in 
clinical setting [6,19]. In addition, although the primary endpoint of 
this study (P/F ratio) is used in critical-care setting, it is a surrogate 
marker, rather than a patient-important endpoint [20]. The open- 
label design is another challenge, although it may seem impractical 
to conduct a double-blind double-dummy design in such a study. 
Blinded assessment of the primary endpoint, as reported by the au
thors, is a reassuring feature [18]. 

Designing randomized trials during the COVID-19 pandemic has 
brought unique challenges. Delay in the design phase –or working 
at the same pace as pre-pandemic periods –may simply fail since the 
disease wave has rapid turns. Securing sufficient resources in a 
short period of time is also a practical challenge. Ensuring the 
health of the research personnel is another design feature to con
sider, which was not typically a commonly encountered issue for 
pre-COVID-19 trials. Notwithstanding these challenges, the pan
demic has brought opportunities to enhance the efficiency of clin
ical trial design and reporting, and to embrace additional colla
borative efforts (Fig. 1). 

Where do we go from here? Are the results of HESACOVID practice 
changing? Probably not. However, this study represents an important 
step forward. Thinking of these exceedingly difficult months, I recalled 
of a poem from Hafez (Persian poet in the 14th century) says that “there 
is hope that the days of sorrow will not last… (Calm) days were not eternal 
and the opposite will not be everlasting either”. HESACOVID and other 
ongoing randomized trials will get us further closer to controlling this 
devastating pandemic. 
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